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Deputy President and Provost

President's Chair in Mathematical Sciences
Nanyang Technological University (NTU), Singapore

Mathematical Sciences in Singapore --- and Beyond

In this short talk, besides a brief introduction to the current status of
mathematical sciences in Singapore, we shall also present briefly
opportunities of collaboration for Singapore-based mathematical
scientists beyond the disciplinary boundaries as well as national
borders.
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(1) Yohji Akama; *Atina Husnagqilati

(2) Tohoku university, Graduate school of science,
Mathematics Department

(3)D3

(4) A dichotomous behavior of Guttman-Kaiser
rule from equi-correlated normal population and
the limiting spectral distributions of random ma-
trices

(5) Psychometricians proposed eigenvalue-
greater-than-one rule (GK rule) to assess the
number of important factors of the sample cor-
relation matrix R of high-dimensional data. In
90s, they claimed: for populations with a com-
mon correlation coefficient p > 0 among the p
variables, for relatively small p, GK assessment
g is small for p > 0, though a simulation study
showed g = p/2 for p = 0. We explain this
dichotomy by proving: for the equi-correlated
normal populations, as p and the sample size n go
to e with p/n — ¢ > 0, the spectral distribution
of R tends to Marcenko-Pastur law of index ¢ and
scale 1 —p.

(6) Guttman-Kaiser criterion; equi-correlated nor-
mal population; sample correlation matrices; lim-
iting spectral distribution; Marcenko-Pastur distri-
bution; scaling
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(1) *Atina Husnagqilati; Akama Yohji
(2) Tohoku university, Graduate school of science,

Mathematics department
(3) D3

10

(4) A predictive survival time for COVID-19 by
stacked method

(5) To improve the predictive model of the time to
death (survival model) of COVID-19 patients, we
apply the stacked survival method in this research.
The stacked survival method builds a new predic-
tive model of survival time that combine different
survival models. By time-dependent receiver oper-
ating characteristic curve, the result of the stacked
method which combine log-normal model (para-
metric model), Cox PH (semiparametric model),
and random survival forest (nonparametric model)
outperforms the three survival models for estimat-
ing the survival time patients.

(6) COVID-19; Brier score; survival analysis;
stacked method; time-dependent receiver operating
characteristic curve
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(1) Getut Pramesti

(2) Kyushu University, Universitas Sebelas Maret
3)D3

(4) Parameter Least-Squares Estimation for Time-
Inhomogeneous Ornstein-Uhlenbeck Process

(5) We address the least-squares estimation of the
drift coefficient parameter 6 = (1,A,B,®) of a
time-inhomogeneous Ornstein-Uhlenbeck process,
that is observed at high frequency, in which the dis-
cretized step size h satisfies 7 — 0, and under the
conditions nh — o and nh? — 0, we prove the con-
sistency and the asymptotic normality of the esti-
mators. We obtain the convergence of the parame-
ters at rate v/nh, except for  at v/n3h3.

(6) Signal processing; Ornstein-Uhlenbeck pro-
cess; Least-Squares; High frequency
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(6) Reversed torsion origami structure; Energy ab-
sorbing; Torsion forming method; Crash model;
Origami engineering; Response surface methodol-

ogy
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(5) Ginzburg-Landau equation has two types-
behavior: one is spatio-temporal chaos, the other
is a limit cycle oscillation that is a spatially uni-
form periodic solution. Spatio-temporal chaos is
located to near a fixed point inside a limit cycle
on phase space. We numerically discovered that
spatio-temporal chaos shifted to an outside of a
limit cycle by a perturbation like a short time im-
pulse converges on a limit cycle oscillation. Then,
we prove analytically that an initial condition at an
outside of limit cycle converges on a limit cycle os-
cillation.
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form space; coarse space; definability
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(4) Gaussian quasi likelihood estimation of square
root diffusion

(5) The CIR process is widely used in finance
to describe the dynamics of the short-term in-
terest rates. In this work, we study asymptoti-
cally efficient estimation of the parameter 0 :=
(a, B,7y) of the square-root diffusion process (CIR
model) dX; = (a — BX;)dt + /yX;dw; observed
at high frequency. Asymptotic analysis of quasi
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likelihood is presented. Different from the pre-
vious study L. Overbeck and T. Rydén(1997) un-
der low-frequency sampling, it turns out that high-
frequency of data provides us with very simple
form of the asymptotic covariance matrix at essen-
tially different rates of convergence. Also provided
is an easy-to-compute and partially asymptotically
efficient estimator. Simulation experiments are
given to illustrate the theory.

(6) Parameter estimation; Gaussian quasi likeli-
hood; CIR process; high frequency

48

() *ELE FHE (& X529); AR kKih
DPVD WS T, NH HEZ (557 FXWE)
(2) RERKRZFRFBEHEE TA50RL, P RFER
FHEBERESERL, RIRRE R EE T 2200
7Rt

(3) D1

(4) BT — 212 & 3 L)L I — FRLECEIEE
FILDIRT X — REBCREZ DO HEE

(5) AFETIZ., TLT— FNIEEGBREE T L
DT R — RO WTESAE T — R I HS
WTEZX %, BARIIZIZ, Tonaki et al. (2020,
arXiv:2004.13998) THESE X 7 JH OB k72
LI L DR T X — R OB L X =35
BERZIEROST X — 2 OEEBE X -
T2 RY 7 25 X—ROELOEH X715
BEOENRLNOMEEE 2 5, BRI DHEE
B EZIEZ R Y 7 b RF X— 20D 2 R
TETZ2Z e 2EREL-aY 72 MRS
HonwR/hary b A MNEERBEEZ, ZOD
BRI EICOWTERT %,

(6) JEHGEFE; T X — R (b WO, &
(LRI DHEE

49

() Bl (2 AR % RLA)

(2) BRE R AR EBE el R ER SRR RO
I

3) M1

(4) LSTMAE % W /- REFE Rl

O) AMATEHHRYE =2 -1y YV —72
D18 % F5D Long Short Term Memory(LSTM)
& LSTM Autoencoder(LSTMAE) % FH\ 7= Lee-
Carter(LC) E7 VOILEZ LR T %5, LCET L
W, FEMES#E (SVD) 12X 2 XIcHIBOE—
Bl . /o RRIIE D NDRERYIE T
DHETRDD_KRFETHEE SN D, AUIFETI,
E—EFE D SVD 1T & % XItHIE LSTM %



W HOFSLERTH 5 LSTMAE ICIE 2 |
HOBREORRYIET LR LSTM ICE X2 3
Z e TLC ETNVDIFEARZ1T S, ZDiE
R EE D & RERIIGT 2 7 B L7 EES
D e N AERBIRER 2 . KEEFEEO—FR5H
SLEROFE % 5 I WETAEKTE, |HXK
D LC £ FILRHMIZ LSTM % F\W 72 BT ST
WCHLTEWRCRIEEREZE2EBITE 22
2T

(6) Lee-Carter “E 7 /L ; Neural Network ; Recurrent
Neural Network ; LSTM ; LSTM Autoencoder ; £
HIRY

50

(1) *HA K (220t S U &k 9 72); 167K &
(2) FREH K2R B R B T oA Ze RS K
EiE

(3) M2

@) EHRRBEEREOY — 75 2D EHEED
HeE

(5) PV 7 MIEIEEEH T 5 vEBTE T
INBZEEBELDY —T I 2ADRI T4 VT 4
DHEE I O PETER DHETETE D4R E,

(6) Malliavin fi#tfr, 7L R I T 7w >
By, WoLiET. PREREEE

51

(D) W (A TE)

(2) BRIA R FER AL e R A S R

(3) M1

4)LSTM % H\W/=&H v 2 7 &M

(5) BifE, EHFEN 2RSS OREFHER— 2D
BABRBIOMFPHEATE D, EMEREED
EHOEM ) 2 7 EFMOEEENEE > TW\W5,
KRR B O LR I% B B O R F fERE D 72 D D
A=V ERD—TONRIIEBERABRTHD, Z
NETT7+V—RK—EEPL UFRR VWS R 3
A e T4 EREPIERINTWE AR
BA—NVEHI—TEREEZ 25D LIEH->T
WV, RIFFETIE. mOWIERBEE DRI bE

RO a2 —I 1%y b= DO—HTEHAD
KRS 7 — & D128 L 72 LSTM(Long Short
Term Memory) W T, &b BRALERKES 2
54 =)V KA =7 ONFFEZREL, &FV
A7 EHADERZ HE T,

(6) 4 —)L RH—7 ; LSTM ; #HiMHE ; HBEH
EH|

21

52

HEE =Y FV)

(2) BAPE R ERZ R T4 5okt

3) DI

@) g-BREEE 2 DICR¥E

(5) S.Morier-Genoud & V.Ovsienko (&, fHAEDH
i BERMIC B 2 FEBEDO W O O E IR
SWTHBER BB D B EER L, 2
DRERTIE, BRERD - EWEEEL., £h
5O OWTHR SN AR Z AT 5,
(6) B fGm; e DY &R

53

(1) BFH HiF (D72 25 AW0)

Q) TUNRFARFAGROE AT <R - 727 -4 7
N— a VEBRERa— R

(3) D1

4) A ZBUENTEAE DT H . T D— ik

(5) Wiener D7 ¥ X LRI &K 2 75 v VidE)
DR 7 ¥ X 2T DR ZTHAD L 572 5
VR LER T v Z LAZTEROMFUTEL 25
FFAES 5. 2000 M) DIT Peres & Virdg (3IH
SRS D REHERE R A RURESRA R % R E
Fi0 7 ¥ X LB D3 RUE RUEE & R L 725,
Z O AR T ALEE & FIEN 2 Rl 7
FUBREY 723 2 BoR Lz, AFETIX, ML
[0 DRF N v AR = (R B F 2 Z
VR LB DBEEDFDHRDOFEE B L 2%
12, FEEREHED A TV BRI DI [F 59 A
MENL, TEEEES Y REERBICES S
VR LA DE R OWHEFEENCE T 2 HE R T
55,

(6) T ; v ABURMTBERL ; B ke ; Z
>R LEE; RUBE ; MRERAL TR

54
(BHARE—H (@b Tnnbbd)

(2) N KRR EBE R I

(3) D2

4) #r X 2 Ao 7 i R O B oM E I D
WT

5) EHED 3 FOMTEYE L E p DEMFEF
7255 —REHEZ S ITHZ 2 WEH,
p=31 Dk EFICHILNTW S i D Hfliz
(L) | (I6)5 — 31 THB LD
COMEOHEL XX 5. EitoRWwicxL
T Villegas, Zagier 1%, fg M I#R O HER % FH W T,
H 5 i L0 & F 2 ZHEAF O EHUE
ERWHEREES 2 7. AR 2 &, AR
V=X +ax+biCkhERINZHRO—FET




B ESHEADICHD D 2%, Fresihioy®r 5
Z BN REETH 5. AFEERTIX Villegas,
Zagier DML EH W HEE L, BEHICX
% Z DWW LR DFENROLBERICOVTIR
N5,

(6) B&RGm; %G Wil #5MR; L A% BSD
T

55
(1) F#EH KB (15 Wvw 725 9)

(2) TWNKZZR BRI

(3)D3

@) ZVRLT T 7DHEBB I NEIE ST 7D
BEL
B)BARAR—FEETIIFET 7 VX007 7R
DEEB R ERERARE, R, 34 2L, wifs
BREDT VR NS 71T 5 EMEN R
DWTHHT 5. RIHERE 77 7 OBEBUCEE S
Z9ATHGE Y LT, E. M. Wright @ 1977 fE D%
Rr, UEBE, HREAVICELTIE|-|V]|=0
DEERFINHENT 5. F7- Wright DFER %
287 Z 710 Lz ERERICOWTHERE
L HIZZDORBEBFRRICOWTHENT 5. 7%
BAHEHIAHAZ K LK IMI) & BERETEK
ALMNBEE) ORI L 3.

6) ZYELTZ7 7T M, #ES T 7
288275 7

56

() EH El (027 XL E)

(2) BB RZERBEERIE A Y AT 4 T2 —F
(3) PD

4) @ 5 SBREE T TOBUINIME DTk

5) MEF ORI, K FE 2 & OIER
WHR N B D S & TEEIT 2, 2L
Rz BB X D, FEEE TIEELIENIE
LW EWRENTWS, FROZI2HZ
W, AN IRE M 2 A U 7= R AasbEk
PITS eI TWS, Ui LERIC, #
NURIZEND & R B MEENE OB R 2
5 ZeBHIRFEIN S, RIFZE T, TRIETIFH
B RE R ORI T 20 5 X D8R
N7z, Z DGR, RN ZERN—HRO 5 ET
DFEEICBVWTSH, HRFfEL ~LTINZH
TEHEDIEND 22 2 BR LT,

(6) Tfk; W & X, EPK

22

57

(1) B K (DAL E i)

(2) FHERRFERZGEFRARI RIS - RO AT
BN

3) M1

(4) FTREATRERBEAR DR R BRI ICH T 2 @Y7
FRRE

S) Fa—Vrr<yy (IM) ik, BREDA
L, AEREOH N ZREITEMTDH 2,
HREOXTIHOAMNEHIGL b D%
Type2TM(TM2), JE[RS &k & B HEAD
EREEBRBLE VWS, TM2 & FEEERBZ v
5T, FRlEAMNET 27T XA G
RATREEBIE) BHEBITE S, $/0 HHETOD
R 2. HONTEE 8T R — & & F 2BI8T#&
T2k (KR BHREREE) BT E 2, FEER
EDOHIE LT, FERRFEMEB DI 0 PUE
218270 0OKME H 2 BERED 5 Z L oZE
Fond, ARKTIE. ZOHNZRETDIZ
YR RMKRBDSRM 2D, TNZHlTH
B 25 TROKRBZHNT %,

(6) FEwAT RALARL S, SR, 515 A BEMEAT
“#;type-2 Turing machine;repsesentations of real
numbers;computable real functions

58

() BH @R (S TWAZDS)

(2) TUNRFRFA G A TR A H I
(3)D2

(4) Large time behavior of solutions to the 3D
anisotropic Navier-Stokes equation

(5) We consider the large time behavior of the so-
lution to the 3D Navier-Stokes equation with hori-
zontal viscosity Ayu = d7u+ d7u and show that the
L? decay rate of the horizontal components of the
velocity field coincides to that of the 2D heat ker-
nel, while the vertical component decays like the
3D heat kernel. Moreover, we consider the asymp-
totic expansion of the solution and find that a por-
tion of the nonlinear term affect the leading term
of the horizontal components of the velocity field,
whereas the leading term of the vertical component
is given by only the linear solution.

(6) 3D anisotropic Navier-Stokes equation, large
time behavior, decay estimates, asymptotic profile
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(4) Mathematical Model of Weaving

(5) From innovative CNT nano-textile to traditional
woven fabrics, weaving is historically well-known
and still represent an active research topic in mate-
rials science. The study of weaves as new mathe-
matical objects is very interesting in itself but also
for applications, with the aim of better understand-
ing the geometric and topological structure often



associated with physical properties. This poster at-
tempts to introduce weaves from a formal mathe-
matical point of view. We will define our structures
and state a new construction methodology. More-
over, an idea of classification will be discussed.
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(4) Development of digital technology to eliminate
the unnaturalness of fanning two-dimensional pho-
tographs and paintings

(5) The Japanese traditional fan, which is a form
of origami originating in Japan with a folding cul-
ture, has a variety of three-dimensional expression
that differs from two-dimensional expression. The
image painted on the fan deforms when the fan is
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folded. In this study, we apply the digital fan model
to two-dimensional photographs and paintings to
clarify that the surface image becomes unnatural if
the two-dimensional image is folded and fixed to
the bones and that the expected surface image can
be obtained by processing a two-dimensional im-
age in anticipation of the final shape of the folding
fan.

(6) Origami engineering, Image processing, Fold-
ing fan, Digital fan model, Deformation of fan
drawing, Design philosophy
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